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Abstract. The purpose of this experiment was the macroscopic evaluation of the evolution of the 
allogenic skin grafts, evolution made through two surgical techniques (full-thickness skin grafts and pinch grafts) 
on COBB 500 hybrids. There have been used 20 birds aged four weeks and they have been separated in two 
groups: a control group (n=10) and an experimental group (n=10) to which, on day thirteen of the embrionary 
development, has been inoculated a concentrate of mature lymphocytes from the donor bird of skin grafts 
(hybrid Ross), with the aim of offering immunotolerance. The subjects have been monitored daily during the 
first five days after transplant and then, every two or three days for the full-thickness skin grafts and every two 
days for the pinch grafts, looking at the macroscopic characteristics of the transplanted tissue, among the most 
important being: color, aspect and adherence to the bed of the skin graft, as well as the aspect of the sides of the 
wound. 
 
INTRODUCTION 
 
According to Burnet Macfarlane’s theory, the contact during the embrionary or fetal life 
(in the so called “immunological window”) with antigenic information would ensure the 
recognition as self of all the components of the organism from which the information has 
come. This phenomenon can be explained through the fact that the immune system of the 
embryo or of the fetus is not completely formed, i.e. its effecting cells haven’t gone through 
the differentiation, selection and maturation stages that transform them in immunocompetent 
cells. 
Thus, the skin allografts and the xenografts derived from the donor organism of 
antigenic material (cells or protean antigens), transplanted to the acceptor organism that has 
already become mature, should be assimilated to the autografts and shouldn’t require any 
supplementary measures for the prevention of the rejection, as is the immunosuppression 
induced through different methods. 
    
MATERIAL AND METHOD 
 
The procurement of the antigenic material, mature lymphocytes from the peripheral 
blood, has been done through the division of these ones on the basis of the density gradient. 
The blood gathered from the donor bird has been diluted with PBS and the obtained dilution 
was applied, in thin layer, on the surface of the Ficoll-Paque solution, introduced in test tubes. 
Through centrifuge at 400 x g for 20 minutes, at room temperature, the mononuclear elements 
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of the peripheral blood have been separated at the Ficoll plasma interface. The cells have been 
collected, washed repeatedly with PBS, counted and then distributed in Eppendorf tubes of 
200 microliters.  
The resulting antigenic material has been inoculated in the allantoidal vessels of the 13 
days embryos. The embryonated eggs have undergone the examination through ovoscopy, 
which allowed the identification of the vessels and the marking, on their tract, of the contour 
of a rectangular „window” (0,5 x 0,7mm). The incision of the contour has been made with the 
help of a dental cutter and the removal of the window has been done with a forceps. Then, the 
transparentization with paraffin sterile oil of the shell membrane made possible the 
visualization of the vessel, the identification of the direction of the blood flow and the 
inoculation of a quantity of 10-20 microliters of antigenic material to each embryo. The loose 
shell has been repositioned in its specially created space and it was fixed with heated wax and 
the eggs have been reintroduced in the incubator. 
The full-thickness skin grafts have been taken from the donor bird, under 
neuroleptanalgesia (Xylazine 2mg/kg and Ketamine 10mg/kg), from both axillary regions. 
This election place has been preferred because the region presents few plumifer follicles and 
the low degree of covering with down has allowed its removal without hurting the skin too 
much. The removal of the cutaneous tissue from the adjacent muscle plan has been made with 
the help of a curved scissors and of an anatomic forceps, and the sides of the resulting wounds 
have been cured through simple interrupted suture. The two skin free-flaps obtained have 
been treated through surgery for the removal of the conjunctive tissue, being afterwards 
segmented in five full thickness grafts from 1x1 to 1.7x1.6 cm. 
The pinch grafts, measuring 2-3mm, have been taken, as well, from the axillary region. 
Their excision has been made with a curved scissors, after the preliminary lifting of a 
cutaneous tuck with the help of a surgical forceps. 
Up to the moment of the transplant, all the skin grafts have been put with the epidermal 
side down, on a sterile gauze swaddle soaked with a sterile sodium chloride solution and they 
have been soaked periodically in order not to dehydrate.  
From every group, control and experimental, there have been used five birds for the 
transplant of a full-thickness skin graft and the other five for the transplant of three pinch 
grafts. The surgical intervention has been made on the birds under neuroleptanalgesia 
(Xylazine 2mg/kg and Ketamine 10mg/kg). 
The acceptor bed for the full-thickness skin grafts was represented by surgical wounds 
created in the axillary region, according to the skin graft’s dimensions, just before the moment 
of the transplant. After application, the skin free-flaps have been fixed at the sides of the 
wound through simple interrupted suture, with non-absorbable material. 
For the pinch grafts, the acceptor bed (the surgical wound) has been created five days 
before the moment of the transplant, time necessary for the covering of the flaw with healthy 
grained tissue. The cutaneous fragments, three for each chicken, have been introduced with 
the help of the needle of an injection syringe, in “pockets” created in the granulation tissue. 
The grafts have been covered with a bistratified bandage. The first layer has been made 
of a sterile pledget covered with a thin layer of unguent with antibiotics (Tetracycline 
clorhydrate) and the second layer, the elastic adhesive tape, has allowed the immobilization of 
the wing corresponding to the acceptor region for a 24 hour interval. After this interval, the 
adhesive tape has been replaced with a “cloth” made of elastic textile material, with apertures 
for the legs and material tapes that have been knotted in the dorsal region of the bird. This 
means of protecting the graft has allowed the freeing of the wings, the maintenance of the 
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equilibrium and the execution of the physiological movements. The bandage has been kept for 
seven days, up to the moment of the removal of the threads. 
Both the surgical techniques and the post-surgical treatment respect the principles 
suggested by Douglas, 1993 (3). 
For the full-thickness skin grafts, the subjects have been examined daily in the first five 
days after transplant and then, each two or three days, paying attention to the macroscopic 
characteristics of the cutaneous grafts and making different measurements. The following 
parameters have been taken into account: color and aspect of the cutaneous graft (for the 
identification of the possible complications: vascular reactions, dehydration and the 
prolongation of the plasmatic imbibition phase, etc.) (6, 11); the aspect of the sides of the 
graft and of the sides of the wound (for the identification mainly of the installation of the 
centripetal epitelization process, but also of the vascular reactions) (6, 9, 11); the dimensions 
of the graft, through the measurement of the horizontal and vertical diameter (for the 
establishment, in the first 3-4 days, of the presence of the secondary contraction of the graft 
and, during the following days, of the degree of contraction of the acceptor bed) (6, 11); the 
adherence of the graft to the acceptor bed (6, 9, 11); the number of detached suture points (for 
the establishment of a possible cause for the partial rejection); the difference of level in 
respect to the sides of the wound (o establish, during the first days, in corroboration with the 
aspect and the color of the graft, the duration of the plasmatic imbibition phase and, during 
the following days, with the phase of epidermic proliferation of the graft) (6, 11); the presence 
of the haematoma and of the seroma under the graft, but also of the infections (sure causes of 
the rejection of the grafts) (2, 6, 9); the presence of the graft’s phantom (the epidermal 
necrosis of the transplanted tissue, crusted and rejected as the proliferation of the newly 
formed epidermis takes place) (6, 11); the presence of the down or of the feathers and, not the 
last, the presence  of the painful sensibility, considered to be the first one to be recovered (5, 
6, 8, 11). 
 For the pinch grafts, there have been taken into account, each two days, the following 
parameters: the color and aspect of the grafts; the aspect of the margins of the acceptor bed 
(for the identification of the process of marginal epitelization); the number of detached grafts 
through adherence to the bandage; the contraction of the acceptor bed (through the 
measurement of the horizontal and vertical diameter) and the difference of level between the 
grafts and the acceptor bed. 
 
RESULTS AND DISCUSIONS 
 
Full thickness skin grafts 
In the first day after transplant, both the grafts transplanted to the birds in the 
experimental group and those from the control group have been ischemic, slightly dehydrated, 
slightly adherent to the acceptor bed and slightly prominent in opposite to the sides of the 
wound. Additionally, there has been registered a congestive reaction of the sides of the wound 
at all the birds from the control group, with different degrees of intensity. 
Two days from the intervention, the grafts from the experimental group were pink, with 
small parts of ventral cyanosis in the case of two individuals. All the grafts were hydrated, 
adherent to the acceptor bed and slightly prominent in comparison to the side of the wound. 
At the control group, the ischemia and the dehydration persisted; the skin free-flaps were 
below the level of the sides of the wound or at the same level with these ones, and the 
adherence weak. The congestion of the sides of the wound was completed with their endeme.  
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In the interval of 3-5 days after transplant, the grafts from the experimental group 
remained pink, maybe with reduced parts of congestion that disappeared after 24 hours. All 
the skin free-flaps had a hydrated aspect, superior adherence in comparison to those from the 
control group and they remained prominent in opposite to the sides of the wound. The grafts 
from the control group have become congestioned starting from the third day, aspect that has 
remained afterwards, and most of them got thick crusts at the junction with the margins of the 
wound. The edema of the margins of the wound remained during all this period. The 
contraction of the acceptor bed was similar in both groups, negative differences being 
registered at maximum 2mm between the initial diameters (horizontal and vertical) and those 
measured in up to 5 days post transplant.  
In the seventh day, the grafts from the control group were completely cyanotic, 
dehydrated, non adherent to the acceptor bed and very prominent in respect to the margins of 
the wound, which were endematiated. At some grafts there could be seen the beginning of 
their transformation in crust. At the experimental group there could be seen both normal 
aspects – pink color, hydrated aspect, adherence present, the apparition of the graft phantom, 
as well as pathological ones – total or partial cyanosis, dehydration, reduced adherence, 
endeme of the sides of the wound. 
During days 10-13 all the skin free-flaps have been replaced with crusts. 
In none of the days of study did haematoma or seroms been identified under the grafts, 
no infections as well, and the presence of down or of feathers and the recovery of the painfull 
sensibility. The partial rejection of the graft, on the background of  the detachment of some 
suture threads was signaled at only one individual from the experimental group. 
  
The pinch grafts 
The aspects observed at the two groups have been similar: in the first 48 hours, the 
acceptor bed maintained its characteristics, staying covered with granulation tissue and the 
grafts have been ischemic, dehidrated and adherent to pockets. Starting with the fourth day 
post-transplant, the acceptor bed was covered with a thin, brown, crust and the grafts acquired 
a yellowish color. In the sixth day, the acceptor bed was covered with a thick crust, the 
identification of grafts being impossible.  
The measurements made show that the acceptor bed on which pinch grafts have been 
applied suffered a contraction clearly superior to that on which a full-thickness skin graft was 
applied, showing differences up to 5 mm between the diameters registered during a two days 
interval. 
 
Discussions 
We appeal to the inoculation of a lymphatic suspension in the 13th day of embrionary 
development, knowing that the stem cells get in the membrane of the vitellus and migrates in 
the thymus and the Fabricius bursa, under the influence of some chemo-tactic factors, on days 
5-7 of incubation (10, 12, 13, 15). These cells get differentiated and develop in bursal follicles 
until the 12th day of incubation, so that in days 14-16 to appear the first cells that present IgM 
on the surface of the membrane, capable of tying antigens (7, 10, 12). The lymphocytes that 
present membrane IgG develop a little later, around the hatching time (10, 12). Thus, it can be 
considered that the embryo is immunocompetent starting with the 14th day of the embrionary 
development (10, 12, 13, 15). 
The use of a donor bird from a different line (Ross hybrid) from that of the acceptor 
individuals (COBB 500 hybrids) excluded the existence of all the factors that could have 
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induced the complete acceptance or a late rejection, as the total or partial CHM compatibility 
(4). 
The transplant has been executed at the age of one month due to the fact that an earlier 
intervention, especially during the first week of life, could have led to the acceptance of an 
incompatible allogenic graft, even in the case of the absence of the induction of the 
immunotolerance (1, 14). 
The rejection of the full-thickness skin grafts took place in a time interval comparable 
with the existent data in the specialized literature about allogenic grafts: up to seven days in 
the case of the total incompatibility of B complex, respectively up to 15 days in the case of the 
incompatibility of complex Rfp-Y (16), or even 15-20 days (17). 
 
CONCLUSIONS 
 
1. All the cutaneous grafts have been completely rejected in an interval of up to 13 days. 
2. The rejection of the pinch grafts is due to the privation of trophic substrate, through 
the inclusion of these ones in the crust that covers the acceptor bed. This proves that 
the curing process is much faster than at mammals. 
3.  The mechanisms involved in the rejection of the full-thickness skin grafts are of an 
immunological order, referring to an acute rejection at the control group and a 
subacute one at the experimental group. 
4. The debut of the rejection at the control group was earlier than that of the experimental 
group (day three post-transplant in comparison with day five or seven for the 
individuals in the experimental group), fact that suggests that at the induction of the 
immunotolerance the optimal interval of the „immunological” window was realized, 
but the antigenic material did not ensure the complete installation and the maintenance 
of the “chimera’ state. 
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